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The title compound, C 2 6H 18 BrN0 4 , features a functionalized 
chromene. The cyclohexene ring adopts a sofa conformation 
and has the nitro group and the bromophenyl ring in an axial 
position. The ten atoms of the chromene moiety lie close to a 
common plane (r.m.s. deviation = 0.066 A). The attached 
phenyl ring is twisted by 32.89 (10)° from the chromene plane. 
The crystal packing is stabilized by C— H- • O interactions. 

Related literature 

For functionalized chromenes, see: Ellis & Lockhart (2007). 
For the synthesis of the title compound, see: Rueping et al. 
(2011). 




Experimental 

Crystal data 

C 26 H 18 BrN0 4 
M, = 488.32 
Monoclinic, P2j 
a = 7.1583 (8) A 
b = 13.2036 (12) A 
c = 11.2510 (14) A 
P = 90.642 (9)° 

Data collection 

Stoe IPDS II two-circle 

diffractometer 
Absorption correction: multi-scan 

(MULABS; Spek, 2009; 

Blessing, 1995) 

T min = 0.538, r maI = 0.706 

Refinement 

R[F 2 > 2a(F 2 )] = 0.036 

wR(F 2 ) = 0.087 

5 = 1.00 

3778 reflections 

290 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1063.3 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 1.97 mm~' 
T = 173 K 

0.36 x 0.35 x 0.19 mm 



6069 measured reflections 
3778 independent reflections 
3443 reflections with / > 2a(I) 
R iM = 0.034 



H-atom parameters constrained 
Aft,„ = 0.59 e A~ 3 
Apmin = -0.60 e A~ 3 
Absolute structure: Flack (1983), 

1700 Friedel pairs 
Flack parameter: -0.003 (8) 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C4-H4- ■ 015' 


1.00 


2.34 


3.266 (4) 


154 


C7-H7- ■ 015" 


0.95 


2.55 


3.487 (5) 


168 


C25-H25--015 ffl 


0.95 


2.45 


3.314 (4) 


151 


Symmetry codes: (i) — x - 


- l,y + |,-z- 


r 1; (ii) -x,y- 


hj, -z + l;(iii) 


x,y,z — 1. 



Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Sheldrick, 
2008); software used to prepare material for publication: 
SHELXL97. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QM2032). 
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(9^,10/?,10a/?)-9-(2-Bromophenyl)-10-nitro-6-phenyl-10,10a-dihydro-9^-benzo[c]chromene-8- 
carbaldehyde 

J. Dufour, M. S. Maji and M. Bolte 



Functionalized chromenes are important compounds due to their biological activity. They find wide application in medicinal 
chemistry and have shown to display spasmolytic, diuretic, clotting, antiviral, anti-tumoral and anti-anaphylactic activity. 
Additionally, they can be used as pigments, photo-active materials and biodegradable agrochemicals. Furthermore, chro- 
menes are components of numerous natural products (Ellis & Lockhart, 2007). The title compound was prepared following 
two new consecutive domino reactions starting from readily available propargylic alcohols, nitro-styrenes and a,P-unsatur- 
ated aldehydes. 

The title compound features a functionalized chromene. The cyclohexene ring adopts a sofa conformation and has the 
nitro group and the bromophenyl ring in an axial position. The ten atoms of the chromene moiety lie in a common plane 
(r.m.s. deviation 0.066 A). The attached phenyl ring is twisted by 32.89 (10)° from the chromene plane. The crystal packing 
is stabilized by C — H—O interactions. 

Experimental 

The title compound has been synthesized as described by Rueping et al. (2011). 
Refinement 

All H atoms could be located by difference Fourier synthesis. They were refined with fixed individual displacement para- 
meters [U(H) = 1 .2 f/ e q(C)] using a riding model with C — H ranging from0.95Ato 1.00 A. 



(9/?,1 0fl,1 0afl)-9-(2-Bromophenyl)-1 0-nitro-6-phenyl- 1 0,1 0a-dihydro-9H-benzo[c]chromene-8-carbaldehyde 



Comment 



Figures 




Fig. 1. Perspective view of the title compound with the atom numbering; displacement ellips- 
oids are at the 50% probability level. 



Crystal data 



C 26 H 18 BrN04 



^(000) = 496 



M r = 488.32 



D x = 1.525 Mgm 



-3 
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Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 7.1583 (8) A 
b = 13.2036 (12) A 
c= 11.2510 (14) A 
(3 = 90.642 (9)° 

V= 1063.3 (2) A 3 
Z=2 



Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5380 reflections 
9 = 3.6-25.9° 

H= 1.97 mm -1 

T= 173 K 

Plate, yellow 

0.36 x 0.35 x 0.19 mm 



Data collection 



Stoe IPDS II two-circle 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(MULABS; Spek, 2009; Blessing, 1995) 



0.538, T m 



0.106 



6069 measured reflections 



3778 independent reflections 

3443 reflections with I > 20(7) 
flint = 0.034 

9max = 25.6°, 9 mul = 3.6° 
h = -8^8 
>fc = 16^16 

/= 11^13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.036 

wR(F 2 ) = 0.087 

S= 1.00 

3778 reflections 

290 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.0608P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap ma x = 0.59eA" 3 
Apmin = -0.60 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 

Fc*=kFc[l+0.001xFcV/sin(26)]- 1/4 

Extinction coefficient: 0.021 (2) 

Absolute structure: Flack (1983), 1700 Friedel pairs 

Flack parameter: -0.003 (8) 



Special details 
Experimental. ; 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
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factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Ol 
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0.0222 (6) 


H4 
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0.027* 


C5 
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0.6604 (2) 
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0.0240 (7) 


C6 
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H6 
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0.035* 
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-0.1813 (5) 
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-0.2868 
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0.043* 
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H9 
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0.1272 (5) 
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0.5043 (4) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C2— C3— Cll— C12 -172.0(3) 

C4— C3— Cll— C12 3.3(4) 

C3— Cll— C12— C15 172.8(3) 

C3— Cll— C12— C13 0.2(5) 

Cll— C12— C13— C31 -101.9(4) 

C15— C12— C13— C31 85.4(4) 

Cll— C12— C13— C14 23.4 (4) 

C15— C12— C13— C14 -149.3(3) 

C3— C4— C14— N14 -64.0(3) 

C5— C4— C14— N14 62.7 (3) 

C3— C4— C14— C13 56.5 (3) 



C36— C31— C32— C33 -1-8(5) 

C13— C31— C32— C33 176.5 (3) 

C36— C31— C32— Brl 179.7 (2) 

C13— C31— C32— Brl -2.1 (4) 

C31— C32— C33— C34 0.8 (6) 

Brl— C32— C33— C34 179.3 (3) 

C32— C33— C34— C35 0.9 (6) 

C33— C34— C35— C36 -1.4(6) 

C32— C31— C36— C35 1.2(5) 

C13— C31— C36— C35 -177.1 (3) 

C34— C35— C36— C31 0.4(5) 



Hydrogen-bond geometry (A, °) 

D—H-A /) II II- I D-A D—H-A 

C4— H4-015' 1.00 2.34 3.266 (4) 154. 

C7— H7-015" 0.95 2.55 3.487 (5) 168. 

C25— H25-015 iii 0.95 2.45 3.314 (4) 151. 
Symmetry codes: (i) -x+l, y+l/2, -z+1; (ii) -x,y+\l2, -z+1; (iii) x,y, z-1. 
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